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foundation blocks which might move slightly as a whole under the load of the
dam.

Narrow seams and faults frequently can be washed out and grouted as
indicated in Art. 7. For wide seams the gouge, weathered or broken rock, or
other material which fills them, can be excavated and the seanis refilled with
concrete. When such defective material lies in a nearly horizontal plane
below the surface of the completed excavation, it is sometimes more economical
to reach it by a vertical shaft or a large-size drill hole (see Chapter 1, Art. 41),
clean out the seam in drifts and fill with concrete rather than excavate the firm
rock above it. Cavernous rock and solution channels may also be treated in
this manner.

For low dams, small areas of relatively weak rock are sometimes left in place
on the assumption that the dam will span over them. In several cases, vertical
transverse faults of considerable size have been cleaned out and filled with
concrete for a depth only sufficient to provide an arch to span the opening,
care being taken of course that the excavating or grouting extends far enough
to obtain a tight cutoff at the upstream side.

Where rock, such as uneemented shale, tends to disintegrate when exposed,
the final trimming should not be done until just before the concrete is to be
placed, since otherwise the rock might dry out and when again saturated by
the water from the concrete might form a layer of mud between the foundation
and the darn, offering no bond and little resistance to sliding.

In extreme cases, where the rock disintegrates by slaking quite rapidly, the
final foundation, as soon as uncovered* should be coated immediately with a
bituminous or asphaltic water-proofing material. This procedure is not only
of greatest importance in soft shales, but also adds to the strength of the bond
between the shales and the concrete.

5. Leakage Through Rock Foundations. Some seepage or leakage through
rock foundations is to be expected, as bedrock is seldom if ever entirely
unbroken. The main objection to leakage through rock foundations is waste
of water and an objectionable appearance, except where it occurs through
intermediate layers of clay or sand which might be washed out. Although not
necessarily conclusive, leaky foundations have been associated with excessive
uplift.

In order to confine the leakage to a reasonable quantity, it is necessary, with
poor foundations, to provide a cutoff or artificial impervious barrier under the
heel of the dam. For rock foundations there are two general types of cutoffs:
first, a trench filled with concrete, and second, holes drilled at frequent inter-
vals and grouted under pressure.

The first type is much to be preferred if it can be constructed at reasonable
cost. Before the use of grouted cutoffs became common, the concrete cutoff
was sometimes carried in exceptional cases to depths of 50 feet or more. While
its advantages are obvious, it has been found that the grouted cutoff is usually
sufficiently effective and costs much less.

Cutoffs also tend to reduce uplift on the base of the dam, as indicated here-